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INTRODUCTION:  
Urinary tract infections (UTIs) are the most 

common bacterial infection, accounting for 25% of all 
infections (1,2), It is a significant health problem, both in 
community and hospital - based settings. It is estimated 
that 150 million UTIs occur yearly world-wide and are 
estimated to account for over 7 million office visits per year 
In the health-care setting, approximately 40% of all 
nosocomial infections are UTIs (, ,4) 1) (2) . and it is not 
surprising that urine specimens make up a large proportion 
of the samples submitted to a routine diagnostic 
laboratory(3). A large laboratory may examine 200–300 
urine samples each day, This heavy workload reflects the 
frequency of UTI both in general practice and in hospital 
settings, Many of these specimens will show no evidence of 
infection and several methods can be used to screen out 
negative samples  given the limitations of the method used 
(3). 

Rapid diagnostic tests can screen out negative 
samples and can save valuable time and money, so this 

study was conducted to assess the usefulness of leukocyte 
esterase, nitrate reductase and quantitative microscopic 
urine wet mount examination in rapidly diagnosing urinary 
tract infections (UTI). 

Urine dipstick consists of chemically treated paper, 
which displays different colours indicating the presence of 
leukocyte esterase, nitrites, blood, and protein when 
dipped into urine sample, it is cheap, easy, readily 
accessible, gives instant results and can be competently 
carried out and interpreted by anyone (6,7). 

The leukocyte esterase relies on the reaction of leukocyte 
esterase produced by neutrophils and a positive result 
suggests pyuria associated with UTI (7). 

False negative results may be caused by 
contamination with vaginal discharge, elevated urine 
glucose or oxalic acid concentrations, in patients taking 
tetracycline, cephalexin or gentamicin, in urine with low 
specific gravity (6).The detection of pyuria by this test may 
be more accurate than microscopy because enzymeactivity 
is still retained when white cells have disintegrated (3).. 

ABSTRACT 
BACKGROUND: Urine analysis particularly leukocyte esterase & nitrate reductase tests are often used to 
determine whether a culture will be performed or treatment is needed. This study was conducted to assess the 
usefulness of leukocyte esterase, nitrate reductase and quantitative microscopic urine wet mount examination in 
rapidly diagnosing urinary tract infections (UTI).   
METHODS: Ninety nine urine samples were collected from adult patients presenting to Asia Center, from March to 
May2010. The samples were tested by culture on Cysteine Lactose Electrolyte Deficient (CLED) medium.  
Microscopic examination of urine for significant pyuria, leucocyte esterase test (LET) and nitrite test (NT) were also 
performed. Culture was used as gold standard to evaluate the performance of direct microscopy and dipstick tests 
(1). 
RESULTS: Nitrite test & leukocyte esterase test were found as specific for diagnosing UTI revealed 87.6% & 89.8% 
respectively. The sensitivity leukocytes esterase as simple diagnostic test for UTI was 50%, where as of nitrite test 
was 14.2%., The positive predictive value of a positive leukocyte esterase and  Nitrite reductase tests were 66.6% 
and 8.03% respectively with high negative predictive value(91.02%,97,7%) respectively.  
CONCLUSION: Urinary dipstick testing for UTI in the near patient setting is a valuable resource to screen out 
negative urine specimens at the point of care. Negative result for one of test has a sufficient predictive value to 
exclude disease, and when both test results are positive there is sufficient evidence to rule in infection. 
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Many Gram-negative and some Gram-positive 
bacteria are capable reduces nitrate to nitrite and a 
positive test suggests their presence in significant numbers 
(i.e. more than 104/ ml).  Negative result does not rule out 
a UTI (6). 
False negative results can occur when bladder incubation 
time is shortened (less than 4 hours) gives the enzyme less 
time to act, in the absence of dietary nitrate, in the 
presence of nitrate-reductase negative organisms, when 
urine Specific gravity is elevated, pH is less than 6.0, and in 
the presence of urobilinogen and urinary vitamin C (7,8). 
 

MATERIAL AND METHODS: 
In this study 99 patients with symptoms and signs 

of UTI admitted to Asia hospitals, from March to May 2012 
were enrolled. 

The inclusion criteria were the patients with 
dysuria, urgency, and urinary frequency, loin pain, and 
suprapubic pain, and clinical suspicion of urinary tract 
infection.  

Data were collected using structural interviewing 
questionnaire that covered general information & specific 
information (signs and symptoms).  

Clean catch mid-stream urine specimen was 
collected from each patient in sterile, screw caped, wide 
neck, and leek proof disposable plastic container 
A modified semi-quantitative technique was employed by 
spreading a standard (0.001ml) bacteriological loopfull of 
urine over the surface of Cysteine Lactose Electrolyte 
Deficient (CLED) agar plate. The plates then incubated 
aerobically at 37°C for 24 hours. The number of bacterial 
colonies were counted and multiplied by 100 to give an 
estimate of the number of bacteria present per milliliter of 
urine. A significant bacterial count was taken as any count 
equal to or in excess of 105 per milliliter (9). 

The strip was immersed in fresh urine for few 
seconds then removed. The test area was compared to 
corresponding color chart on the bottle label within 60 
seconds. A positive result of nitrite was indicated with pink 
color, while a positive result of leukocyte esterase was 
indicated by appearance of mauve color. 

About 12 ml of urine was centrifuged at 2000 rpm 
for minute, and then 1 drop of urine were placed on a 
clean dry slide & covered with cover glass. The slide was 
examined by light microscope using high power field for 
presence of pus cells, red blood cells and bacteria. 

A bacterial count of 105 organisms /ml or more CFU 
(100 or more colonies in medium) from fresh clean catch 
urine specimen indicates urinary infection (significant 
growth)  
 

RESULTS: 
A total number of ninety nine urine samples were 

collected from patients with symptoms of UTI, attending 
Asia Center The study group had an age range between 25 
and 55 years. 

As shown in table (1) burning sensation was the 
most common symptoms among the study group that was 
found in 57.6% of patients. 

The sensitivity & specificity of leukocyte esterase 
as diagnostic tools were 50%,89.8% respectively (Table 3). 
And for Nitrate reductase were14.2%, 87.6%, Chi-square 
analysis showed statistical significant (<0.05). 

The positive predictive value of a positive nitrite 
test result was 8.3%. In the instance of a negative nitrite 
test result, the probability of disease was 97.7%; addition 
of a negative LE test result decreased this probability to 
91.02%, and a positive result increased it to 66.6%.  

As indicated in table (2) leukocyte esterase was 
found positive in 10% of patient with significant pyuria 
compared with 7% negative results. 

 

Table 1: Frequency of clinical findings among the study group (n=99) 
 

Symptoms Yes %   n (%)` No  n (%)` 

Dysuria 31.3 68.7 

Frequency of urination 37.4 62.6 

Burning sensation 57.6 42.4 

Loin pain 55.6 44.4 

Supra pubic pain 41.4 58.6 

Fever 39.4 60.6 

Chills 13.1 86.9 
 

Table 2: The relation between leukocytes esterase & pus cells among the study group 
 

 
Pus cells 

Leucocytes esterase  
Total Positive  Negative 

Less than 6 cells 11 71 82 

More than 5 cells 10 7 17 

Total 21 78 99 
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Table 3: Characteristics of Leukocyte esterase test for positive culture 
 

 

Leukocyte esterase 
            culture  

Total  
Positive  Negative  

Positive 7 14 21 

Negative 7 71 78 

Total 14 85 99 
 

Table 4: Characteristics of Nitrite reducates test for positive culture 
 

 

Nitrate reductase  
            culture 

 

Total  
Positive  Negative  

Positive 2 0 2 

Negative 12 85 97 

Total 14 85 99 
 

Table 5: Quality indicators for Leukocyte esterase & Nitrate reductase to detect infection 
 

NPV (%) PPV (%) Specificity (%) Sensitivity (%)  

91.02 66.6 89.8 50 Leukocyte esterase 

97.7 8.3 87.6 14.2 Nitrate reductase 
 

DISCUSSION: 
The current study was conducted to assess the 

usefulness of urinalysis particularly leukocyte esterase & 
nitrate reductase as a simple screening test for diagnosing 
urinary tract infections. 

Several rapid screening tests are used commonly to 
make a presumptive diagnosis of UTI, including dipstick: 
biochemical analysis of urine for nitrites or leukocyte 
esterase, as well as microscopic examination of urine for 
formed elements including white blood cells or bacteria.  
Use of dipsticks instead of urinalysis may decrease patient 
time and the cost of testing.  

The diagnostic accuracy of microscopic urinalysis 
and urine dipstick for suspected urinary tract infections has 
been studied extensively, but results of these 
investigations have varied depending on patient population 
and laboratory techniques (10).  Our results show high 
specificity of Urinary dipstick test Nitrate reductase and 
leukocyte esterase (87.6% & 89.9%) respectively and 
sensitivity (14.2%& 50%,). These finding were quite similar 
to that reported by Van Nostrand et. al (12). In the present 
study the sensitively of nitrite test was very low compared 
with that reported by this may be due in part to the 
insensitivity of the nitrite test to detect nitrate-reducing 
microorganisms or the urine was not remaining in the 
bladder long enough for organism to reduce nitrate to 
nitrite (12) 
  The negative predictive value of nitrate test was 
high (97.7%), with positive predictive value of 8.3%. The 
negative predictive value of the LE test was (91.02%) and 
positive predictive was(66.6%) which make them  valuable 
resource to screen out negative urine specimens at the 
point of care.  

CONCLUSION: 
Urinary dipstick testing for UTI in the near patient 

setting is a valuable resource to screen out negative urine 
specimens at the point of care. If properly implemented 
this programme can result in improved use of laboratory 
resources and can aid clinicians in instant clinical decision 
making.  

A negative test result for one of both tests has a 
sufficient predictive value to exclude disease, and when 
both test results are positive there is sufficient evidence to 
rule in infection. 
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